Excitotoxic and apoptotic neuronal death induce different patterns of glial activation in vitro.
We have studied glial activation in rat cerebellar neuronal-glial cultures after inducing neuronal death using various stimuli. Cultures were exposed to 100 microm glutamate for 20 min, which induces excitotoxic neuronal death, or to potassium/serum deprivation, which induces apoptosis of granule neurons. We evaluated alterations in several parameters related to glial activation: nuclear factor-kappaB activation, nitric oxide and tumour necrosis factor-alpha production, which are associated with a pro-inflammatory response, glial proliferation and phagocytic activity. Although the two experimental models of neuronal damage resulted in the death of most neuronal cells within 24 h, differences were observed in the response of the various glial parameters evaluated. While nitric oxide production was not detected in any case, tumour necrosis factor-alpha production, nuclear factor-kappaB activation and glial proliferation were only induced in the presence of excitotoxic neuronal death. However, phagocytosis was induced in both cases, although earlier in the case of apoptotic neuronal death. These results show that glial cells respond to excitotoxic neuronal death with an inflammatory response associated with proliferation and phagocytosis. In contrast, whilst glial cells do not produce pro-inflammatory molecules in the presence of apoptotic neuronal death, phagocytic activity is rapidly induced.